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The  importance  of  training  of  teachers  in  relation  to 
what  they  teach  cannot  toe  over  emphasized,  several  studies 
have  been  made  along  this  line  and  In  all  cases  the  Investi- 
gations were  significant  in  showing  a  striking  lack  of  har- 
mony between  academic  training  and  subjects  taught  ar.ong  a 
large  proportion  of  the  teachers  investigated. 

Koos  and  Woody  (9)  In  their  investigation  of  the  Train- 
ing of  Teachers  In  the  Accredited  Eigh  Schools  of  the  State 
of  Washington,  found  from  data  secured  on  110  newly  appoint- 
ed teachers  for  the  year  1916-17  that  three-fifths  of  the 
group  were  teaching  from  three  to  seven  subjects  and  that 
alnost  half  were  teaching  subjects  in  which  they  had  little 
or  no  college  training. 

Eutson  (4)  In. his  study  of  the  training  In  relation  to 
what  they  taught  of  1154  Minnesota  science  teachers  in  1921- 
22  found  that  the  number  of  subjects  taught  varied  from  one 
to  seven,  the  teachers  of  the  smaller  schools  teaching  more 
subjects.  Little  or  no  college  training  was  shown  in  the 
greater  per  cent  of  teachers  teaching  In  the  sciences  bot- 
any, physiography  and  physiology. 

Inman  (6)  In  his  study  of  The  Training  of  Iowa  High 
School  Teachers  In  Relation  to  the  Subjects  they  Toach" 


found  that  of  1048  teaciiors,  682  teaching  for  two  years 
taught  from  one  to  ten  subjects*  the  most  frequent  being 
four  subjects  with  store  than  one-third  teaching  five  or  more. 
Of  430  teachers  who  bed  been  teaching  from  three  to  five 
years  the  range  of  subjects  was  from  one  to  eleven,  the  great- 
est frequency  being  five  with  more  than  ore-third  teaching 
six  or  more  subjects.  Of  the  1048  high  school  teachers*  51 
per  cent  tore  teaching  in  subjects  in  which  they  had  no  un- 
dergraduate training* 

Further  information  in  regard  to  the  number  of  subjects 
taught  and  the  particular  combinations  of  subjects  more 
usually  found  has  been  presented  in  Eirby's  study  (7)  of 
teaching  programs  of  Iowa  high  school  teachers  in  1025. 
v.'oody  (16)  made  a  similar  study  of  Michigan  teachers  in  1925. 

In  the  present  study  the  writer  was  prompted  in  the 
face  of  constantly  Increasing  standards  for  teachers,  to  in- 
vestigate whether  the  science  teachers  are  better  prepared 
than  heretofore  and  if  so,  if  they  are  teaching  xJhat   they 
are  prepared  to  teach.  It  is  commonly  assumed  that  the 
hign  school  teacher  should  prepare  to  teach  one  or  two  sub- 
jects and  on  leaving  college  for  the  teaching  profession 
teach  those  subjects. 

Bw  following  pages  of  this  study  will  show  the  train- 
ing that  Kansas  Science  Teachers  of  the  Class  B  and  C  High 


Schools  have  and  what  they  are  actually  teaching. 

In  a  national  surrey  of  the  Land  Grant  Colleges  by 
Wiltney  and  BUholland  (14)  It  was  found  that  out  of  13  of 
the  most  frequent  causes  for  failure  among  graduates  of 
those  Institutions  who  went  into  teaching,  improper  place- 
ment ranked  fifth,  that  is,  the  fifth  moat  frequent  cause  of 
failure  was  lack  of  close  relationship  between  preparation 
in  college  and  subjects  taught* 

As  the  subject  combinations  of  the  Tan— a  schools  stud- 
ied show  a  chaotic  condition,  it  is  hoped  that  this  study 
will  be  of  benefit  in  pointing  out  the  necessity  for  Unit- 
ing the  number  of  subjects  per  teacher  also  the  need  for 
■one  form  of  standardization  in  the  assignment  of  teaching 
combinations  so  that  the  teacher  training  institutions  can 
adequately  prepare  teachers  who  will  measure  up  to  the  stan- 
dards set  by  the  Comcittee  of  Seventeen  (3),  a  detailed  and 
specialized  study  of  the  subject  to  be  taught* 

THE  METHOD  OF  OTESTZOAXIOH 

This  study  takes  into  account  554  teachers  teaching 
science  in  the  Class  B  and  C  high  schools  of  Kansas  far  the 
year  193G-o7.  All  schools  furnishing  adequate  data  fore  in- 
cluded in  the  study  with  the  exception  of  the  parochial  and 
private  schools. 


These  data  cere  secured  from  the  files  of  the  "High 
School  Principal's  Organization  iieport  to  the  State  Superin- 
tendent* In  the  offices  of  the  State  Superintendent  of  Pub- 
lic Instruction  at  Topoka,  Kansas*  These  are  the  official 
reports  made  annually  to  the  State  Office,  and  furnish  the 
r.ost  reliable  source  of  Information  concerning  high  schools 
of  Kansas*  These  reports,  in  a  nucibor  of  cases,  were  not 
coc5>lcte  due  to  failure  of  certain  principals  to  fill  In 
all  the  information  asked  for. 

Thsse  reports  contain  information  pertaining  to  the 
teacher  such  as  degree  held,  subjects  taught,  senooter  hours 
in  the  subject  taught,  semester  hours  in  the  teaching  field, 
daily  class  load,  daily  pupil  load,  certificate  held,  salary 
and  years  of  teaching  experience. 
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TK-     -  OT  COKBIKATICBS 

Potthoff  (12)  states  that  "many  of  the  teaching  posi- 
tions In  the  high  schools  have  become  so  highly  special- 
ised that  few,  If  any,  well  qualified  teachers  will  ever  he 
available  to  fill  them.  This  condition  is  due  to  the  fact 
that  the  combinations  of  subjects  now  assigned  to  many  of 
the  positions  aro  so  unusual  and  so  infrequent  that  no  pro- 
gram of  teacher  training  can  hope  to  supply  the  desand 
shich  they  represent.  They  can  be  filled  only  by  talcing 
teachers  with  Inferior  qualifications.  As  a  consequence, 
then,  of  the  high  degree  of  specialization  of  many  posi- 
tions, efforts  to  raise  the  standards  for  teachers  are  be- 
ing defeated*  at  least  in  a  measure,"  It  is  undoubtedly 
true  in  the  Class  B  and  C  high  schools  of  Kansas  that  sub- 
ject combinations  aro  varied  and  unusual  In  a  great  many  in- 
stances placing  undue  hardship  both  on  the  teacher  and  the 
teachor  training  institution. 

Tables  I»  II>  III  and  IV  shoe  the  number  of  subject 
combinations  and  t*16  number  and  per  cent  of  554  science 
teachers  teaching  the  various  combinations.  figure  1  shows 
graphically  the  per  cent  of  teachers  teaching  the  various 
combinations.  A  study  of  the  tables  shows  tbat  there  are 
In  all  85  different  subject  combinations  taught  by  the  554 
teachers. 


Table  I  shows  that  there  is  a  total  of  175  teachers  or 
31,636  per  cent  of  the  554  teac,  ers  teaching  either  science 
alone  or  in  a  two  subject  combination.  Table  X  and  Figure  1 
show  that  there  are  five  teachers  or  .9  per  cent  teaching 
science  alone.  The  remaining  170  teachers  or  30.72  per  cent 
(total  per  cent  minus  the  "science  alone"  per  cent)  of  the 
554  teachers  are  teaching  nine  different  two  subject  com- 
binations. The  throe  combinations  having  the  greatest  fre- 
quency are  (1)  science  and  social  sciences  with  47  teachers 
or  0.5  per  cent  of  the  554  teachers  teaching  the  combination, 
(2)  science  and  mathematics  with  44  teachers  or  7.94  per 
cent  teaching  the  combination  and  (5)  science  and  industri- 
al arts  with  SO  teachers  or  5.4  per  cent  teaching  the  com- 
bination. The  remaining  combinations  show  a  considerable 
drop  in  frequency  and  it  is  interesting  to  note  that  sci- 
ence and  music  occur  only  once,  not  sufficient  to  warrant 
training  for  3uch  a  combination. 

In  the  three  subject  combination  group,  Table  II, 
there  are  26G  teachers  or  48.01  per  cent  of  the  554  teach- 
ers teaching  51  different  combinations.  In  studying  the 
table  it  will  be  seen  that  there  are  four  combinations  hav- 
ing a  frequency  much  higher  than  the  other  combinations. 
About  one-fifth  (20.57  per  cent)  of  the  554  teachers  are 
teaching  these  four  combinations.  Science,  matl.omatics  and 
commerce  with  52  teachers  or  5.70  per  cent  teaching  the 


combination  occur  nost  frequently  chile  the  thro©  combina- 
tions, science,  jaafc.eraatics  and  social  science  cith  29  teach- 
ers or  5.23  per  cent,  science,  social  science  and  Industrial 
arts  with  28  teachers  or  5.05  per  cent  and  science,  nathe- 
jaaties  and  industrial  arts  with  25  teachers  or  4.51  per  cent 
of  the  554  teachers  teaching  the  combinations  follow  closely. 
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A  careful  examination  of  Table  II  and  ?lguro  1  shows  19 
combinations  or  more  than  half  of  the  combinations  having  fre- 
quencies of  five  or  less  teachers  teaching  tfoe  combinations, 
with  five  combinations  occurring  only  once  each.  Such  a  con- 
dition shows  clearly  that  cccbhiationo  are  being  taught  so 
infrequently  as  not  to  warrant  training  for  them.  Probably 
all  combinations  occurring  less  than  five  times  should  not  be 
considered  sufficient  to  warrant  deliberate  preparation  for 
teaching  then. 

Table  III  and  Figure  1  show  54  different  combinations 
of  four  subjects  being  taught  by  103  teachers  of  1C.59  per 
cent  of  the  teachers  of  the  study.  Only  three  combinations 
have  a  frequency  of  ten  or  more  t«*chers  teaching  the  combin- 
ations. BH  three  showing  the  greatest  frequency  are  science, 
social  science,  industrial  arts  and  physical  education  with 
11  teachers  or  1.98  per  cent  of  the  554  teachers  teaching 
the  combination,  science,  social  science,  mathematics  and 
physical  education  with  ten  teacliors  or  1,01  per  cent  teach- 
ing the  combination  and  science,  matheaaathics,  industrial 
arts  and  physical  education  with  ten  teachers  or  1.81  per 
cent  teaching  the  combination* 

It  is  interesting  to  note  that  27  combinations  of  four 
subjects  or  79.4  per  cent  of  the  34  combinations  of  the 
group  are  taught  by  less  than  five  teachers  each,  14  of  the 
27  combinations  are  taught  by  only  one  teacher  oach.  Again, 


12 


doe  to  the  Infrequent  occurrence,  those  27  combinations 
would  not  warrant  deliberate  training  for  teaching  them* 

i'able  IV  showing  the  five  subject  combination  group  Is 
composed  of  nine  dlfrcront  combinations  being  taught  by  ten 
teachers*  It  will  be  noted  that  only  one  combination  oc- 
curs more  than  once  which  condition  of  infroquency  makes 
training  for  all  of  these  nine  coabinations  entirely  out  of 
the  question* 

In  making  a  study  of  the  subject  combinations  it  would 
seen  that  the  philosophy  which  has  prevailed  in  the  past 
still  prevails  among  the  administrators  or  persons  making 
the  teaching  assignments  that  any  person  with  a  liberal  col- 
lege training  la  equipped  to  teach  any  academic  subject  in 
the  hij'Ji  school*  Of  course,  this  study  takes  into  account 
the  snail  high  schools  of  Kansas  where  the  teaching  force  is 
limited  and  that  probably  accounts  for  many  of  the  unreason- 
able combinations  found. 

In  commenting  on  the  infrequoncy  of  subject  combin- 
ations in  Koos  and  Woody1 a  Washington  study  and  Hutson's 
Minnesota  study,  Koos  (S)  points  out  that  the  condition  is 
especially  acute  for  recent  graduates  of  training  institu- 
tions who,  with  little  or  no  experience,  fill  positions  in 
•nailer  schools  and  to  whom  falls  the  task  of  teaching  all 
the  loose  ends  of  a  curriculum  left  after  the  more  exper- 
ienced teachers  have  had  an  opportunity  to  select  the  sub- 
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jects  more  to  their  liking  than  some  of  those  they  have  bean 
teaching. 

During  the  past  few  years,  school  districts  have  been 
forced  to  curtail  expenditures.  This  has  caused  a  reduction 
in  the  teaching  force  which  has  necessitated  an  increase  in 
the  number  of  subjects  taught  by  each  teacher. 

if  teachers  are  to  be  well  trainee,  and  the  training 
agencies  ere  to  be  efficient,  there  is  no  place  in  the 
schools  for  the  unusual  and  Infrequent  subject  combinations. 
Tables  I,  11,  ill  and  XV  show  41  combinations  or  49.4  per 
cent  of  the  83  combinations  occurring  two  or  less  times.  Of 
this  number  23  or  53.7  per  cent  of  the  Bo  combinations  occur 
only  once  each.  The  writer  is  inclined  to  believe  that  all 
subject  combinations  occurring  less  than  five  times  do  not 
warrant  specific  training  in  these  combinations.  In  such 
case  53  combinations  of  frequencies  less  than  five  or  63.8 
per  cent  of  the  83  combinations  do  not  warrant  deliberate 
preparation.  If  any  f ona  of  standardisation  is  to  be  reach- 
ed a  subject  combination  should  be  justified  only  when  it 
has  been  repeated  enough  tines  to  snake  training  for  it  prac- 
tical. 

Following  this  paragraph  is  a  comparison  of  the  present 
Kansas  study  with  Koos  and  Woody* s  Washington  study  (9)  and 
Hutson's  Minnesota  3tudy  (4)  with  reference  to  the  number  of 
subjects  tau,^lit  and  the  per  cent  of  teachers  teaching  each 


group  of  subjects.  The  Hutson  study  of  science  teachers  la 
comparable  to  the  present  Kansas  study  more  than  the  Koos 
and  Woody  study  which  is  a  etudy  of  all  teachers.  However, 
It  is  interesting  to  make  the  comparison  With  both  studies 
as  it  helps  to  point  out  more  clearly  the  conditions  as  they 
exist  in  Kansas. 
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: 

30.2 

4 

:       18.59 

5 

5.6 

t       5 

: 

4.7 

t        5 

1.01 

6 
7 

.9 

:       6 

:       7 

f 

: 
: 
* 

2.8 
.9 

[ 

1 

The  three  studios  seem  to  indicate  a  similarity  of  con- 
ditions. It  is  noticeable,  however,  that  Koos  and  v. oody 's 
study  shows  a  large  por  cent  of  teachers  teaching  only  one 
subject.  The  Kansas  study  shows  a  greater  per  cent  teach- 
ing three  subjects,  but  a  much  less  per  cent  teaching  the 
four  and  five  combinations.  It  is  notable  that  the  greatest 
subject  combination  found  in  Kansas  was  a  five  subject  com- 
bination where  as  the  other  studies  show  as  high  as  seven 


Table  V.  Combinations  Taught  by  554  Teachers  of  Science 
Distributed  According  to  number  of  Subjects  In 
the  Combination  and  Hunber  of  Teachers  Assign- 
ed to  the  Combination, 


Ko.  of  Teachers! 

Ilumber  of  Combinations 

Total 

assigned  to  the! 
Combination     ! 

1:2s 

:           : 

3     s     4     :     5   . 

Conbin-. 

ations 

Teachers 

1 

2-3 

4-5 

C-10 

11-20 

21-40 

41-70 

5  :     1 
:           I 

:     2 

• 

«                       i 

'.     1 
: 

:     2 
: 
:     1 

:     2 
| 

5     :  14 

7     :  10 

7     :     4 

: 
5     :     5 

5     :     1 

4      : 

: 

8 

1 

! 

28 

18 
13 
9 
8 
5 
2 

33 

41 
58 
68 
119 
144 
91 

(total      " '-" 
Conbinations 

:     9 

■  ol      s     34    :     9 

83 

Teachers         :     5   :  170 

t  266  :  105   :  16 

i                 l     554 

Table  reads:  Of  554  teachers  In  this  study,  five 
taught  science  alone,  170  were  teaching  two  sub- 
jects, that  is,  science  and  one  other.  To  these 
170  teachers  has  been  assigned  a  total  of  nine 
different  combinations:  One  was  unduplicated, 
two  were  taught  by  either  four  or  five  teachers, 
etc. 
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subjects  being  taught.  As  tbe  Koos  and  6'oody  study  was  made 
In  X917  and  the  Hutson  study  In  1923,  the  present  study  nay 
shoo  a  tendency  toward  fewer  number  of  subjects  being  taught 
per  teacher* 

In  Eelges'  study  (2)  he  found  that  science  was  most  fre- 
quently grouped  with  aathonatics,  history  or  English.  Yfcile 
in  lirby's  study  (7)  he  found  that  the  sciences  were  taught 
more  in  combination  than  with  non-science  shoving  a  tendency 
to  group  the  sciences  together.  This  study  does  not  seen  to 
follow  any  scheme  whatsoever.  However,  the  large  number  of 
groupings  seems  to  be  with  mathematics,  social  science,  com- 
merce, industrial  arts  and  physical  education  in  various 
groupings. 

Table  V  showing  the  coBibinatlona  of  564  science  teach- 
ers distributed  according  to  the  number  of  subjects  in  the 
combination  is  a  summary  of  Tables  I,  II,  III  and  IV  pre- 
sented In  someiaaat  different  manner.  The  table  is  read 
thus:  take  the  three  combination  column  (third  iron  the 
left),  it  will  be  seen  that  266  teachers  have  been  assigned 
a  total  of  SI  different  caebinations  of  which  five  were  un- 
duplicated,  seven  were  taught  by  either  two  or  three  teach- 
ers, seven  cere  taught  by  either  four  or  five  teachers, 
three  were  taught  by  six  to  ten  teachers,  five  core  taught 
by  eleven  to  twenty  teachers  and  four  were  taught  by  twenty- 


one  to  forty  teachers  giving  the  totals  of  31  combinations 
and  266  teachers. 

Such  a  diversity  of  subject  combinations  as  teachers 
In  Kansas  are  called  upon  to  teach  shows  emphatically  the 
need  far  same  standardization  of  subject  combinations  among 
the  secondary  schools.  Since  the  training  institutions  can 
give  adequate  teacher  training  in  two  or  three  subjects,  it 
is  evident  that  many  Kansas  science  teachers  are  teaching 
acre  subjects  than  they  have  bean  trained  for.  It  would 
seem  likewise  from  this  great  array  of  combinations  that  a 
teacner  in  the  Class  B  and  C  high  schools  is  likely  to  be 
called  upon  to  teach  most  any  other  subject  in  the  high 
school  program  along  with  science, 

TEAIHXHG  OF  SCIENCE  TEACHERS  Hi  SCIENCE  AND 
IK  THE  OTHER  FIELDS  TAUGHT  IB  COKBMATIOI 

It  has  already  been  noted  that  toachers  of  the  smaller 
Kansas  high  schools  are  called  upon  to  teach  as  many  ao 
five  different  subjects.  This  demand  cannot  result  other- 
wlee  than  in  frequent  attempts  by  teachers  to  give  instruc- 
tion in  subjects  in  which  they  have  had  little  or  no  work 
in  higher  institutions,  that  is,  in  which  they  are  inadequate- 
ly prepared.  This  has  been  clearly  shown  by  the  works  of 
s  and  ,.oody  (9),  Eutson  (4)  and  Inaan  (6). 


In  order  to  gain  a one  knowledge  of  the  significance  of 
the  Tables  VI,  VII  and  VIII  It  insist  be  noted  that  the  totals 
of  all  subjects  taught  are  331  for  the  two  subject  groups 
(Table  VI),  711  for  the  three  subject  groups  (Table  VII)  and 
260  for  the  four  subject  groups  (Table  VIII),  or  a  total  of 
1302  subjects  taught.  The  reason  for  this  large  number  of 
classes  taught  is  obvious  when  it  is  remembered  that  the 
teachers  are  teaching  either  two,  three  or  four  subjects* 
The  five  subject  group  have  not  been  included  in  this  por- 
tion of  the  stud?  as  they  occur  less  than  four  times* 

For  all  of  the  subjects  taught,  the  median  training  is 
28*19  semester  hours  for  the  teachers  teaching  the  two  sub- 
ject combination  group  (Table  VI),  20.5  senester  hours  for 
those  teachers  of  the  three  subject  combination  groups 
(Table  VII)  and  15*41  semester  hours  for  those  teachers  of 
the  four  subject  combination  groups  (Table  VIII),  This 
iinf  n  to  indicate  that  the  smaller  schools  have  teachers 
carrying  the  greatest  load  and  least  prepared  to  do  so* 

Table  VI  shows  a  total  of  351  teachers  teaching  the 
two  subject  combinations  composed  of  science,  social  science, 
mathematics,  industrial  arts,  com  erce,  home  economics,  vo- 
cational agriculture,  English  and  physical  education.  The 
table  shows  that  4*55  per  cent  of  the  331  teachers  have 
from  none  to  four  semester  hours  training,  8.46  per  cent 
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have  from  five  to  nine  semester  hours  and  5.74  per  cent  have 
from  ten  to  14  semester  hours  training.  If  the  per  cents 
4.53,  8.46  and  5.74  are  totaled,  Table  VI.  reveals  that  18.73 
per  cent  of  the  teachers  teaching  science  alone  or  in  a  too 
subject  combination  do  not  aeasure  up  to  the  Kansas  stand- 
ard of  15  seEester  hours  training  in  the  fields  being  taught 
(10). 

In  carrying  through  with  the  same  procedure,  Table  VII 
shows  a  total  of  711  teachers  teaching  the  three  subject 
combinations  of  which  16.17  per  cent,  8.06  per  cent  and 
10.55  per  cent  or  a  total  of  35.58  per  cent  of  the  711 
teachers  have  less  then  the  15  semester  hour  requirement  in 
the  fields  being  taught;  Likewise  Table  VIII  shows  a  total 
of  262  teachers  teaching  the  four  subject  combinations  of 
which  32*44  per  cent,  8.78  per  cent  and  10.31  per  cent  or  a 
total  of  51.53  per  cent  of  the  262  teachers  have  less  than 
the  15  semester  hour  requirement  in  the  fields  being  taught. 
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The  above  data  show  that  the  smaller  schools  have  the 
greater  per  cent  of  unprepared  teachers*  Bhile  the  figures 
show  up  as  against  the  teacher*  such  of  the  fault  lies  dth 
the  authorities  making  unwise  and  unusual  subject  combin- 
ation assignments.  Ilutson  (4)  says  that  teacher  employing 
authorities  must  standardize  and  simplify  subject  combin- 
ations in  the  teacher  programs  so  that  impossible  tasks  are 
not  Imposed  upon  the  teacher.  The  training  agencies  must 
construct  the  curricula  and  guide  the  students  so  that  they 
will  be  equipped  to  teach  several  subjects  in  some  logical 
combination. 

If  all  of  the  classes  taught  by  teachers  having  less 
than  15  semester  hours  of  training  are  totaled  for  Tables 
VI,  VII  and  VIII  it  will  be  found  that  there  are  450  clasaos 
or  34.56  per  cent  of  the  total  number  of  1302  classes  taught 
being  handled  by  teachers  who  do  not  measure  up  to  the  Kan- 
sas standard  (10).  Carrying  on  the  same  procedure  of  total- 
ing all  classes  in  Tables  VI,  VII  and  VIII  being  taught  by 
teachers  having  less  than  five  semester  hours  of  training  in 
the  field  taught,  it  is  interesting  to  note  that  215  classes 
or  16.51  per  cent  of  the  1302  classes  taught  ore  being  han- 
dled by  teachers  who  have  less  training  in  the  field  than 
the  five  semester  hour  per  unit  subject  taught,  required  of 
science  teachers  by  the  Kansas  State  Board  of  Education. 
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In  order  to  ascertain  the  training  In  the  field  of 
science  to  oos©are  with  training  in  the  other  fields  being 
taught  in  coabination,  Tablo  IX  totals  up  Tables  VI,  VII  and 
VIII  and  civos  the  total  aan»8ter  hours  in  each  field  in 
each  subject  gro~       jer  with  the  radian  training  in 
each  subject  field. 

In  making  a  comparison  of  the  training  in  science  wi 
that  of  the  other  fields  the  rieaning  of  Tables  VI,  VII,  VIII 
and  IX  can  be  nore  fully  understood  by  a  study  of  I'icure  2 
which  shows  graphically  the  aedian  training  of  the  science 
teachers  in  their  oral  field  and  in  the  fields  in  which  thoy 
are  teacliing  the  combinations.  It  will  be  noted  that  the 
toachors  teaching  the  two  subject  ooabinations  arc  better 
prepared  in  all  fields  than  M      -  rs  of  the  three  and 
four  3ubjoct  coabinations.  9m  teachers  of  tlie  two  aifojoct 
coabinations  are  better  prepared  in  social  science  with  a 
median  training  of  32  soae3ter  hours,  in  hoac  economics  with 
a  aedian  training  of  45.75  senester  hours  and  in  iiiglish 
with  a  oedian  training  of  37  semester  hours  than  they  are  in 
science  with  a  aedian  training  of  20. C  3eoester  hours.  The 
science  teachers  teaching  vocational  agriculture  are  about 
twice  (aedian  51.G  semester  hours)  as  well  prepared  in  agri- 
culture as  they  are  in  science.  The  above  data  either 
point  to  teachers  who  are  deficient  in  science  trai: 
or  to  o:xiciali3to  of  other  fields  who  arc  teaching  science 


■ 


as  an  added  subject.     In.  all  lojoct  coablaations  the 

Median  training  la  science  o::ccio. 

BtlJim  M  Bissau  -,;•    ::;-..  ::.;.::;:.,,  ::;:  ■zts 
scieuce  rests  in  is  the  s:  z? 

Hhllo  the  noilion  training  of  the  eoionco  teacaors  In 
the  field  of  science  is  well  over  the  roquircnent  of  15  sc- 
aester  hours  act  by  the  Kansas  State  Departaent  of  Rlueation 
as  shown  by  "able  XX  and  Figure  3,  further  study  a3  to  the 
nunbor  of  teachers  prepared  to  toach  science  and  the  nuaber 
unprepared  will  reveal  that  many  Kansas  high  school  science 
teachers  are  teaching  in  science  subjects  with  deficient 
preparation. 

According  to  the  standards  as  sot  MJ  for  science  toac'.i- 
ers  in  the  Handbool:  on  Organization  and  Practices  for  the 
Secondary  Schools  of  Kansas  (10),  the  teachor  of  science 
aunt  have  15  seaostor  hours  in  the  field  of  science,  of 
which  throe  hours  shall  bo  in  each  onewhalf  unit  course 
tat^ht  and  five  hours  in  each  unit  course  taught.  The  re- 
quirement seems  rather  low  when  conparea  with  states  such  as 
Pennsylvania  which  requires  toachers  to  have  1"  or  nore  se- 
mester hours  in  the  subjects  they  are  teaching  (7)  and  In- 
diana requiring  a  total  of  40  seneetor  hours  to  certify  for 
teaching  the  natural  sciences  (5). 


The  question  here,  howevor,  Is  not  whether  the  Kansas 
standards  are  too  low,  but  rather  to  show  how  teachers  are 
measuring  up  to  the  existing  standards* 

With  reference  to  training  in  the  field,  Table  X  and 
Figure  5  show  that  412  teachers  or  74.37  per  cent  of  the  554 
teachers  aro  prepared  with  15  or  koto  semester  hours  of 
training.  Lieasuring  by  the  same  standard  132  teachers  or 
23.82  per  cent  have  less  than  IS  semester  hours  in  the  field 
of  science  and  are,  therefore,  inadequately  prepared.  The 
table  shows  1.8  per  cent  failed  to  report.  It  is  especially 
interesting  to  note  that  50  teachers  reporting  or  9.03  per 
cent  of  the  554  teachers  have  less  than  five  semester  hours 
in  the  field,  the  standard  set  for  subject  preparation. 

Table  XI  shows  the  training  of  the  554  teachers  in  the 
specific  subjects  they  are  teaching.  It  will  be  noted  that 
the  total  number  618  is  considerably  greater  than  the  num- 
ber of  teachers  due  to  the  fact  that  some  teachers  arc  teach- 
ing in  more  than  one  science  subject.  A  study  of  Table  XI 
reveals  that  196  teachers  or  31.71  per  cent  of  the  618 
teachers  handling  the  subjects  are  well  prepared  with  16  or 
more  semester  hours  training.  Adding  the  total  teachers 
having  15  or  more  hours,  10  to  14  hours,  and  five  to  nine 
hours  there  are  485  teachers  or  78.48  per  cent  of  the  618 
teachers  having  five  or  more  semester  hours  training. 
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Sixty-four  teacherc  or  10*36  per  cont  report  leas  than  five 
aeaostcr  hours  training  In  the  subject  taught,  vSillo  69  or 
11.16  per  cent  have  no  training  at  all. 

Table  X.  Humber  and  Per  Cent  of  554  Kansas  Science 

Teachers  with  Semester  Hours  of  Preparation 
In  Field  of  Science  as  Indicated. 


Preparation  m 
Field  in  Senest 

Science 

r  Hours 

j 

Ilunsber  of 

Teachers 

: 

Per  Cont  of 
Teachers 

15  or  more 

: 

412 

: 

74.37 

10-14 

: 

53 

: 

9.56 

6-9 

• 

29 

: 

5.23 

1-4 

: 

16 

: 

2.90 

Sane 

■ 

34 

: 

6.13 

Ho  Report 

. 

10 

s 

1.8 

Total 

* 

554 

: 

99.99 

" 


Table  XI.  Eunber  of  564  Science  Teachers  Heport- 
lng  Semester  Iiour3  Training  in  Science 
Subjects  Taught  as  Indicated, 


Prep.    :G3-.i.  :Phy. 
SemUIrs  iSc  I .  JGe  or. 

'-• 

tHiye- 

:iol. 

31-  : 
,olo;^y:Chem. 

:Phys-t           IW» 
:ics      tTotalxCont 

15  or 
raore 

:          t 

:  67  :     1 

36 

:     7 

!  57 

2 

i     26  :  119 

:  31.71 

10-14 

t  24   :     2 

13 

:     6 

!  27 

4 

!     44  :  120 

:  19.42 

5-9 

124!     7 

t  33 

s  35 

,  30 

:     40   :  169 

:  27.35 

1-4 

:  10  :    3 

16 

:  21 

4 

:     10   :     64 

:  10.36 

0 

:  13  :     3 
:         : 

32 

:  13 

t  20 

: 

1 

:       3   :     69 
:            t 

:   11.16 

Total 

:          !            I 
:130   :   16     I 

l.'i.. 

:  82 

134 

: 
: 

7 

■                        * 

:  123   :   618 
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Assuming  that  all  the  subjects  taught  are  unit  courses 
regardless  of  the  fact  that  physiology  and  physical  geography 
are  one-half  unit  courses,  and  measuring  by  the  five  semester 
hour  per  unit  course  taught  standard.  Table  XI  reveals  that 
78.48  per  cent  of  the  science  teachers  are  prepared  In  their 
subjects  while  21.52  per  cent  are  unprepared. 

With  reference  to  training  in  the  individual  subjects, 
Table  XI  shows  that  cut  of  138  general  science  teachers,  67 
or  48.55  per  cent  have  15  or  more  semester  hours  training; 
one  or  6.25  per  cent  of  the  16  teachers  teaching  physical 
geography  has  15  or  more  semester  hours}  of  the  130  teachers 
teaching  agriculture,  36  or  27.69  per  cent  have  15  or  more 
semester  hours;  seven  or  8.54  per  cent  of  the  82  teachers 
teaching  physiology  have  15  or  more  semester  hours;  of  the 
134  biology  teachers,  57  or  42.54  per  cent  have  15  or  more 
semester  hours;  two  or  28.57  per  cent  of  the  seven  chemistry 
teachers  have  15  or  more  semester  hours  and  of  the  123  teach- 
ers teaching  physics  26  or  21.14  per  cent  have  15  or  more 
semester  hours  training. 

From  the  data  just  presented  it  sill  be  noted  that  the 
teachers  of  general  science  are  better  prepared  than  the 
teachers  of  the  other  science  subjects  while  the  teachers  of 
physical  geography  are  the  least  prepared.  In  listing  the 
subjects  in  order  of  semester  hours  of  preparation  starting 


with  the  subject  In  which  the  teachers  are  beat  prepared 
they  are  general  science,  biology,  cheaistry,  agriculture, 
physics,  physiology  and  physical  geography. 

Concerning  the  preparation  in  both  the  science  field 
and  the  science  subject  it  can  be  said  that  approxlnately 
three-fourths  of  the  science  teachers  of  this  study  are  pro- 
pared  sj»d  approximately  one-fourth  are  unprepared.  This  con 
dition,whlle  not  the  best  In  the  light  of  good  standards, 
compares  favorably  with  other  studies.  Inraen  (6)  In  his 
study  of  1048  Iowa  teachers  found  that  51  per  cent  were 
teaching  subjects  with  no  training  In  the  subject  taught 
while  Woody  (15)  found  that  one-half  of  the  biological  sci- 
ence teachers  In  his  study  had  no  more  than  seven  and  one- 
half  hours  of  college  preparation  in  the  subjects  taught. 

flhlle  it  is  evident  that  each  science  has  its  own  spe- 
cific subject  matter,  it  13  undoubtedly  true  that  academic 
training  in  one  science  contributes  to  the  preparation  on 
another  science,  which  would  tend  to  ease  the  situation  In 
the  case  of  the  one-fourth  that  were  found  to  be  Insuffi- 
ciently prepared* 


■  Mi 


The  number  of  subjects  that  the  i^nsas  teachers  are 
teaching  has  already  been  presented.  This  part  of  the  teach- 
ing load  is  related  more  or  less  to  the  tenure  of  service  in 
the  school,  v.oody  (15)  states  that  during  the  first  and 
■sannil  years  of  their  employment  in  the  city  schools  of 
Michigan  the  teachers  teach  a  greater  number  of  subjects 
than  they  -113  in  later  years  of  employment  in  the  sane  city. 
His  data  seen  to  justify  the  statement  in  that  the  number 
of  subjects  taught  decreased  as  the  years  of  experience  in- 
creased until  a  total  of  twenty  years  of  experience  was 
reached. 

Thi3  study  closely  parallels  the  study  of  V.oody  with 
the  exception  that  no  teacher  was  found  to  hare  occupied  the 
■ate  position  over  17  years.  In  Table  XII  it  will  be  noted 
that  of  198  teachers  new  in  their  positions,  none  are  teach- 
ing only  one  subject,  ten  teachers  or  5.05  per  cent  of  the 
198  teachers  are  teaching  two  subjects,  61  or  30.81  per  cent 
are  teaching  three  subjects,  79  or  59.90  per  cent  are  teach- 
ing four  subjects,  42  or  21.21  per  cent  are  teaching  five 
subjects  and  six  or  3.03  per  cent  are  teaching  six  subjects. 
It  will  be  noted  that  the  greater  per  cent  of  teachers  teach- 
ing for  the  first  year  in  their  positions,  teach  either  three. 
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four  or  five  subjects.  This  condition  persists  until  the 
tenth  year  when  none  were  found,  to  be  teaching  sore  than 
four  subjects. 

with  the  exception  of  the  one  subject  group,  the  per- 
centages of  teachers  teaching  two,  three,  four,  five  and 
six  subjects  seems  to  remain  fairly  constant  through  the 
seventh  year*  Ho  teacher  remaining  in  her  position  eight 
years  or  longer  was  found  to  be  teaching  six  subjects*  Like- 
wise it  sill  be  noted  that  after  nine  years  of  service  in 
the  same  school  that  only  one  teacher  with  12  years  of  con- 
tinuous service  was  found  to  be  teaching  more  than  four  sub- 
jects* For  the  few  teachera  retaining  in  their  positions 
for  11,  12,  13  or  17  years,  t:  ere  is  an  increase  in  subjects 
taught  as  none  ore  found  to  be  teaching  only  two  subjects* 
It  will  be  noted  that  only  one  teacher  with  three  years  con- 
tinuous service  tau#it  ae  few  as  one  subject. 

From  data  presented  in  Table  XII  one  «sey  conclude  that 
for  the  first  seven  years  in  a  position  a  teacher  may  expect 
to  be  assiRned  free  two  to  six  subjects.  Fran  the  eighth 
year  to  the  12th  year  Inclusive,  the  tcaciior  my  expect  to 
be  assigned  from  two  to  five  subjects.  From  the  15th  year  to 
the  17th  year  inclusive,  the  assignment  may  be  from  two  to 
four  subjects* 


Locating  at  Table  XIX  as  a  whole  It  will  be  seen  that 
as  the  years  of  service  Increase  there   Is  a  s^rcdrxal  decline 
in  the  number  of  subjects  being  taught  per  teacher. 
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DAILY.  CLASSES  AED  DAILY  PREPARATION* 

A  Tory  Important  method  of  describing  the  instructional 
load  of  the  teacher  is  to  refer  to  the  number  of  classes 
conducted  daily  or  weekly.  Closely  allied  to  this  portion 
of  the  load  is  the  number  of  daily  preparations  that  the 
teacher  has  to  make. 

Owing  to  the  fact  that  th8  science  teacher  has  consider- 
able laboratory  time  to  contend  with,  the  number  of  periods 
taught  would  necessarily  tend  to  be  higher  than  for  non-lab- 
oratory subjects.  On  the  other  hand  it  would  be  expected 
that  fewer  daily  preparations  would  bo  necosssjry. 

Table  XIII  shows  that  the  number  of  daily  classes  for 
all  periods  taught  vary  from  one  to  eight  with  the  greater 
per  cent  teaching  four  and  five  clasoes.  It  will  be  noted 
that  seven  teachers  or  1.26  per  cent  of  the  554  teachers 
teach  two  classes,  52  teachers  or  9.38  per  cent  teach  three 
cl~csos,  196  teachers  or  35. 38  par  cent  tecch  four  classes, 
COG  teachers  or  37.18  per  cent  teach  five  classes,  70  teach- 
ers or  12.63  per  cent  teach  six  classes,  21  or  3.79  per  cent 
teach  seven  classes  and  two  teachers  or  .36  per  cent  teach 
eight  dally  classes. 

The  typical  numbsr  of  classes  daily  is  five  with  four 
classes  being  a  close  second,  almost  three-fourths  of  the 
teachers  teaching  these  amounts.  It  will  likewise  bo  noted 


that  the  teachers  teaching  six,  seven  end  eight  classes  to- 
tals to  93  teachers,  op  10.78  per  cent  of  the  554  teachers 
■ho  are  teaching  more  than  the  five  daily  classes,  the  num- 
ber recaaDended  by  the  Eorth  Central  Association  (11). 

In  an  investigation  conducted  for  the  Eorth  Central 
Association  by  Davis  (1)  he  found  that  of  the  schools  repre- 
sented in  the  study,  about  a  fourth  required  for  all  sub- 
jects four  recitations  daily;  almost  a  half,  five  daily;  al- 
most a  fourth,  six  daily  and  only  two  per  cent  as  many  as 
seven*  In  comparing  his  data  with  Table  XIII  it  will  bo 
3een  that  fewer  science  teachers  teach  five  and  six  classes 
in  Hansas  at  present  than  was  taught  by  schools  in  the  Davis 
survey  of  1923.  The  larger  per  cents  teaching  seven  and 
eight  classes  at  this  time  in  the  Kansas  schools  are  likely 
due  to  reduced  teaching  school  facilities  and  to  the  size 
of  tho  schools. 

Davis  shows  that  in  the  high  schools  tho  typical  number 
of  different  daily  preparations  it  three,  although  15  per 
cent  of  the  teachers  are  obliged  to  nake  four  preparations 
and  eight  per  cent  ore  compelled  to  moke  more  than  four, 
while  eight  per  cent  only  have  ono  preparation  daily  and 
three  per  cent  make  only  two. 
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lable  XIII.  Evnnbcr  and  Per  Cent  of  Dally  Classes 
and  Dally  Preparations  of  554  Kansas 
::igh  Sciiool  Science  Teachers. 
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Table  XIII  shows  that  the  typical  number  of  dally  pre- 
parations for  the  ICan3as  teachers  Is  four  with  almost  one- 
third  having  five  dally  preparations.  It  has  generally  been 
thought  that  the  greater  the  preparation  for  a  class  the 
easier  and  more  effective  would  bo  the  recitation.  If  this 
Is  true,  then  the  teaching  load  should  be  regulated  30  as  to 
allow  a  longer  thne  for  preparations.  This  would  necessitate 
fewer  preparations  which  would  be  of  great  benefit  to  the 
Kansas  high  schools. 

Figure  4  3hows  graphically  the  per  cent  of  the  554 
teachers  who  are  teaching  either  two,  three,  four,  five,  six, 
seven  or  eight  daily  classes.  An  examination  of  Picuro  4 
reveals  that  no  teachers  were  found  teaching  only  one  class 
and  that  a  very  few,  .36  per  cent  of  the  554  teachers  were 
found  to  be  teaching  as  many  as  eight  classes.  It  will  also 
be  noted  that  only  1.26  per  cent  of  the  teachers  teach  two 
classes  while  twice  as  many  teachers,  3.79  per  cent  teach 
seven  classes.  Likewise  a  greater  per  cent  teach  six  clas- 
ses than  teach  three  classes.  The  greater  per  cent  of  the 
554  teachers  teach  four  or  five  classes.  There  are  37.18 
per  cent  of  the  teachers  teaching  five  classes  and  35.38  per 
cent  teaching  four  classes  or  a  total  of  72.56  per  cent  or 
about  three-fourths  of  the  554  teachers  teaching  either 
four  or  five  classes.  I igure  4  shows  plainly  that  the  major- 


ity  of  ICansas  teachers  teach  either  four  or  five  daily  clas- 
ses, while  12.63  per  cent  or  about  one-eighth  of  the  554 
teachers  teach  3iz  classes  daily,  the  third  most  frequent 
number  of  classes  taught. 

A  study  of  i igure  5  shows  that  42.96  per  cent  of  the 
554  teachers  make  four  daily  preparations  while  30.14  per 
cent  make  five  preparations,  16.45  per  cent  moke  three  pre- 
parations and  6.13  raake  3ix  daily  preparations.  It  is  in- 
teresting to  note  that  the  same  per  cent  of  teachers,  ft*CT 
per  cent,  are  required  to  make  both  two  and  seven  daily 
preparations,  i-lgure  5  shows  emphatically  that  the  greater 
por  cent  of  Kansas  teachers  are  required,  to  moke  either 
four,  five  or  three  daily  preparations  in  the  order  given. 

RECOIIKEHDATIOHS 

In  an  effort  to  overcome  some  of  the  defects  that  have 
been  brought  to  light  in  the  presont  study  the  following 
remedial  measures  are  offered s 

1.  The  State  Department  or  ■  ucaticn  ohould  make,  or 
cause  to  be  made,  an  intensive  survey  of  the  state  to  find 
out  what  subjects  ore  most  commonly  taught  in  combination. 
A  Standardization  Conmittee  consisting  of  representatives  of 
the  State  Department  of  Education,  Teacher  Training  Schoolc 
and  Schools  Administrators  from  various  sections  of  the 
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state  could  toko  those  data,fron)  them  develop  a  list  of  stan- 
dard subject  combinations  to  be  used  in  the  high  schools  of 
Eanaa3. 

2.  The  teacher  JralBtifl  institutions  should  build  their 
curricula  to  train  the  prospective  teacher  in  certain  estab- 
lished subject  combinations  that  the  schools  of  Kansas  de- 

3.  Cnl.       rdlzed  subject  combinations  should  be 
taught  in  the  Kansas  hlfth  school  s. 

4.  The  high  school  administrators  should  be  required 
to  snake  asrignasents  to  teachers  in  compliance  with  the  stan> 
dardized  subject  eanbinatlons. 

5.  Teachers  should  be  trained  to  teach  in  two  or  throe 
subject  fields  end  specialization  in  any  one  field  should 
not  be  narrow  but  should  prepare  the  teacher  in  the  whole 
field  in  which  they  are  being  trained. 

6.  Appointment  of  teachers  should  be  made  only  after 
careful  inquiry  has  been  made  as  to  their  preparation  of  the 
subjects  that  they  will  be  called  upon  to  teach. 

7.  Teacher?  should  be  certified  by  specific  subjects 
or  fields  to  be  taught  rather  than  by  the  "Blanket  Certif- 
icate". In  order  to  teach  a  subject  the  teacher  should  have 
at  least  12  semester  hours  training  in  that  subject. 


8,  Duplication  of  training  facilities  in  the  state 
should  be  elininat.ee.  in  as  far  as  possible.  Oregon  (13)  for 
example  in  1931  limited  eler.entary  teacher  training  to  three 
specific  state  teachers'  colleges,  chile  the  high  school  ad- 
ministrators and  teachers  oi  literature,  languages  and  art, 
music,  business  administration,  physical  education  and  so- 
cial science  MM  prepared  at  the  state  university.  The 
state  college  offers  curricula  for  tho  preparation  of  teach- 
ers In  biology,  physical  sciences,  mathematics,  vocational 
subjects,  education  and  vocational  guidance.  Such  a  scheme 
would  offer  a  tuorc   specialised  ti\  .ould  be  more 

efficient, 

I .  r_hc  at>  year  plan  would  allou  teachers  of  science 
in  the  smaller  high  schools  to  ca»pl<-te  the  days  schedule 
in  their  own  fields  as  it  would  do  likewise  in  the  other 
fields. 

10.  Insofar  as  possiblo  discouragement  in  the  multi- 
plication of  the  very  snail  high  school  should  be  carried  on 
as  small  staffs  moan  impossible  subject  combinations. 

ccbclusioks 

1.  The  subject  combinations  cro   varied  and  unusual. 
C.  Tho  554  BMHM  science  teachers  arc  required  to 
teach  83  different  subject  combinations. 
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3.  Only  fivo  teachers  or  .9  per  cent  of  the  554  teach- 
ers are  privileged  to  teach  science  alone. 

4.  Of  the  33  combinations,  65.8  per  cent  occur  so  In- 
frequently that  they  do  not  justify  deliberate  preparation 
for  teaching  tttea, 

5.  ".:o  teacher  was  found  to  be  teaching  in  over  five 
subject  fields. 

6*  Buqr  Kansas  science  teachers  are  teaching  norc  sub- 
jects than  thay  could  possibly  be  prepared  for. 

7.  Teachers  In  the  smaller  schools  carry  the  hoariest 
loads  arid  aro  least  prspared  to  do  so. 

S.  The  sialic?  school.-;  have  the  greater  per  cent  of 
unprepared  teachers. 

0.  The  better  prepared  teachers  teach  fewer  subjects 
than  do  the  poorly  prepared  teachers. 

10.  Measured  by  the  Kansas  standards  for  the  teaching 
of  science,  approximately  ore-fourth  of  the  teachers  are  un- 
prepared. 

11.  Compared  to  Indiana  and  Pennsylvania,  teaching  re- 
quireaients  for  the  certification  of  Kansas  science  teachers 
are  too  low. 

1C.  Pot  all  classes  taught  in  tho  3  and.  C  high  schools, 
16.5  par  cant  or  approximately  one-sixth  of  tho  teachers 
have  less  then  15  semester  hours  In  the  field  in  lihlch  they 
teach. 
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13.  For  the  first  seven  years  in  c  position  a  teach** 
my  expect  to  teach  from  two  to  six  different  subjects. 

14.  The  typical  numbor  of  daily  classes  is  five. 

15.  ApproxiMately  three-fourths  of  the  teachers  of  the 
study  teach  either  four  or  fire  daily  classes, 

16.  The  typical  number  of  daily  preparations  is  four 
with  42.96  per  cent  of  the  teachers  making  this  amount. 

17.  The  teachers  of  the  Kansas  high  schools  should  be 
prepared  to  teach  at  least  four  subjects. 

18.  About  17  per  cent  of  tho  science  teachers  teach 
moro  than  five  daily  classes,  the  number  recommended  by 
the  Horth  Central  Association. 

IS.  Kansas  science  toachers  teach  from  tv.o  to  eight 
classes  daily. 

20.  Nineteen  of  the  554  teachers   (Table  XII)   teach  six 
specific  subjects. 
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